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Claims 1-6 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1, lines 2-3, it is unclear whether the language calls for one zirconia sheet and one 
alumina sheet, or a plurality of'each sheet. While, "a.... sheet" indicates one sheet, "series" 
indicates a plurality of sheets. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 2, 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mase etal 
4,798,693 or Mase etal 4,861,456 in view of Radford etal 3,843,400 or Kobayashi etal 4,961,835. 

Mase '693 discloses a sensing element comprising a plurality of alumina sheets 18, 20, 24 
(figures 1 and 20), 48, 82, 72, 76 (figure 8) and a plurality of zirconia sheets 2, 4, 6 (figues 1-2), 
50, 56 62, 80 (figure 8). See col. 4, line 59 to col. 8, line 53; col. 11, lines 9-36. 

Mase '456 discloses a similar sensing element comprising a plurality of alumina sheets 16, 
20, 34, 54 and a plurality of zirconia sheets 10, 8, 28, 50. See figure 1-3; col. 4, line 30 to col. 8, 
line 41. 
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Applicant's claims differ by calling for a bonding boundary between an alumina sheet and 
a zirconia sheet to include a crystal phase containing silica. 

Radford disclose adding 0.5 to 2 mol% of silica to a zirconia solid electrolyte. See col. 2, 
line 71 to col. 3, line 24. 

Kobayashi discloses adding silica to a zirconia solid electrolyte. See Table 1 in column 5. 

It would have been obvious to add silica to the zirconia sheets of either Mase in view of 
Radford, because Radford discloses silica to be a sintering aid that would lower the sintering 
temperature of the zirconia (see col. 2, last line). It would also have been obvious for either Mase 
to incorporate silica in its zirconia sheets in view of Kobayashi, because that would give the 
zirconia an advantageous coefficient of thermal expansion as well as better low temperature 
operating characteristics and better life characteristics (see col. 2, lines 58-66; col. 4, lines 11-51; 
Table 2 in column 5 of Kobayashi). 

Once the silica is incorporated into the zirconia, it is clear that the sintering process to 
laminate the sheets into a sensing element will inherently provide a boundary between an alumina 
sheet and a zirconia sheet that would include a crystal phase containing silica. 

As for claim 2, note that Radford at col. 3, lines 15-16 discloses the presence of both silica 
and calcia. 

As for claim 5, the coefficients of expansion for both zirconia and alumina are known and 
would inherently have a difference less than 2 x 10 to the minus 6. 



' Application/Control Number: 09/873,287 
Art Unit: 1102 



Page 4 



As for claim 6, the sintering contraction coefficient difference must be inherent of the 
combination of references, since all the materials are the same as those employed by applicant. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over either Mase etal in 
view of Radford etal or Kobayashi etal and Ishiguro etal 4,85 1 ,105. 

This claim further differs by calling for the bonding boundary to be undulated. 

Ishiguro discloses a zirconia sheet bonded to an alumina-containing sheet 12 at an 
undulating boundary. See figure 2(b). It would have been obvious for either Mase to adopt the 
undulating boundary of Ishiguro in order to strength the anchoring/bonding of a zirconia sheet to 
an alumina sheet, as discussed at col. 6, lines 24-41 of Ishiguro. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over either Mase etal in 
view of Radford etal or Kobayashi etal and Japan 9-26409. 

This claim further differs by calling for a difference in the coefficients of expansion of the 
zirconia sheet and the alumina sheet to be less than 2 x 1 0 to the minus 6. 

Japan c 409 discloses having that difference to be between 0 and 0.2%. See page 4, lines 
7-8 of the translation. It would have been obvious for either Mase to adopt a virtually zero 
difference between these coefficients, as taught by Japan, in order to minimize thermal stress. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over either Mase etal in 
view of Radford etal or Kobayashi etal and Japan 08-1 14571 . 

This claim further differs by calling for a sintering contraction coefficient difference 
between a zirconia sheet and an alumina sheet to be less than 3%. 
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Japan '571 discloses such a sintering contraction coefficient difference. See the fourth lir 
from the bottom of the English abstract. It would have been obvious for Mase to adopt this 
sintering contraction coefficient difference to minimize thermal stress. 

Esper etal 4,183,798 discloses adding silica to a solid electrolyte. See col. 2, lines 3-54. 

The examiner can be reached at 703-308-3329. His supervisor Nam Nguyen can be 
reached at 703-308-3322. Any general inquiry should be directed to the receptionist at 703-308- 
0661. A fax number for TC 1700 is 703-872-9310. 



Ta Tung 
Primary Examiner 
Art Unit 1753 



